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SC2 Design Challengel
Want Spectrum Management to:

Respond in real time as users and traffic evolve:

e

Requires autonomous intelligent agents (take humans out of the loop)

3z Time scales of seconds (vs. one day in CBRS)
Support diverse users and applications

é
e
]
e

Frequency channelization not predetermined (vs. 10 MHz channels in CBRS)
Need scaffolding to support information interchange: channels and protocols
Must incentivize accurate reporting and spectrum sharing

Greater intelligence needed => more than traditional resource optimization
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SC2 Design Challenge: Want Spectrum
Management to

Require minimal infrastructure and optimize spectrum usage
across userso spati al di stri bu
3 No central infrastructure (i.e., SAS in CBRS)
3 Spectrum management should be distributed and collaborative
Operate in presence of incumbents and interferers

3 Need distributed sensing and reporting
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Conclusions from SC2:

O«

These goals can be achieved with existing technologies

Much work to be done:
3 Efficiency?

O«

3 Security / Privacy?
3 Incentivizing and enforcing?
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Spectrum Sharing Scenario in SC2
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Ensemble of up to 5 teams
placed in arena

Incumbent
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Arena may also contain other
Non-Collaborative Radios (NCR):
s [/ncumbents

e “Jammers”

Colosseum
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SC2 Scoring Structure

Each team scores points by delivering IP traffic flows achieving certain QoS
mandates (throughput, latency, hold time, etc.)

~ ﬁﬁn score if min score < scoring threshold
Teamos ma t{=C .S COor e | _
achieved score if min score > scoring threshold

where min score = minimum among all 5 teamsbo

A mixed cooperative/competitive game

a
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Information for Spectrum Sharing in SC2

O Adapt strategy in presence of rich but incomplete information:

é
é
e

Do not know, but may | earn, other teams
No online scoring information, other th
Teams use CIL to report frequency use, radio locations, performance (score)
estimates

Yy Some CIL veracity checks on spectral use, scores

Yy Teams do not have to report their true scores when their scores are above the threshold
Incumbents report channel usage, interference received and threshold, threshold
violations

Spectrum sensing to estimate peer channel usage and detect jamming and active
incumbents
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Basic Dynamic Spectrum Sharing: Alleys of Austin

0 3/5 squads (networks) of
solders sharing 20 MHz
spectrum

3 stages of increasing IP
traffic demands

3 Stage 1: VOIP & C2 streams

3 Stage 2: Stage 1 + video
stream & file

O«

3 Stage 3: Stage 2 + more video
streams & files
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